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DETAILED ACTION 

Claim Objections 

Claims 14-20 are objected to because of the following informalities: 
Claim 14 is an apparatus claim, however line 2 states "the method 

comprising". This should be changed to -the apparatus comprising-- to avoid 

confusion. 

Claims 15-20 which depend on apparatus claim 14 all being with "The 
method of claim 14" rather than --the apparatus of claim 14-. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by 
Hammerlich US Patent 5,159,41 1 (hereinafter referred to as Hammerich). 

Regarding claim 1 , Hammerich discloses a method for detection of a gas 
using photoacoustic spectroscopy comprising the steps of providing a light 
source 10 to introduce an optical signal with at least one wavelength into a fluid 
sample 20, modulating the optical signal via pulse trigger 70 to change the 
frequency and generate an acoustic signal, measuring the acoustic signal with a 
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transducer 30, and using the phase of the acoustic signal to detect the presence 
of a target fluid. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 2-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hammerich. 

Regarding claim 2, Hammerich would use a modulation frequency greater 
than the relaxation rate in order to ensure that an acoustic signal is generated. 
Any frequency less than the relaxation rate would fail to produce the acoustic 
signal. 

Regarding claim 3, figure 2 of Hammerich discusses the phase change as 
a vector with a phase orientation angle and it therefore would have been obvious 
to one of ordinary skill in the art at the time of invention to have performed a 
rotation transformation as calimed. 

Regarding claim 4, it would have been obvious to one of ordinary skill in 
the art at the time of invention to have used an optimum phase rotation angle in 
order to ensure proper and accurate results. 
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Regarding claim 5, the method of Hammerich includes a rotation of the 
phase of the acoustic signal as a means to suppress the contributions of the first 
fluid (A). 

Regarding claim 6, the vectors of figure 2 represent the instrument phase 
lag and thus the rotation would be equal to it. 

Regarding claim 7, the rotation of the vectors as previously stated can be 
interpreted as an adjustable reference frame as claimed. 

Regarding claim 8, the value of the adjustable reference frame would 
have to be pre-determined at a point in time for calculations. 

Regarding claim 9, Hammerich discloses using an in-phase signal and a 
quadrature phase signal as claimed. 

Regarding claim 10, the amplifier of Hammerich has an adjustable phase 
as claimed and functions as a receiver. 

Regarding claim 11, Hammerich uses an optical signal that causes the 
target fluid to become excited and resonate at that wavelength as claimed. 

Regarding claim 12, the Hammerich reference does not explicitly disclose 
using a modulation frequency greater than 30 kHz, however, one of ordinary skill 
in the art at the time of invention would have used any frequency needed 
depending on the gas which is to be detected to generate the resonance for 
detection by the detector. 

Regarding claim 13, it would have been obvious to one of ordinary skill in 
the art at the time of invention to have optimized the difference in the phase lag 
by optimizing the modulation frequency to minimize any type of lag. 
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Regarding claim 14, Hammerich discloses an apparatus comprising a 
light source 10 to introduce an optical signal with at least one wavelength into a 
fluid sample 20 wherein the signal is modulated via pulse trigger 70 to change 
the frequency and generate an acoustic signal with a phase shift, an acoustic 
detector 30 for detecting the signal in at least two phases which would produce at 
least two output signals, and a microprocessor 50 for using the phase of the 
acoustic signal to detect the presence of a target fluid. 

Regarding claim 15, Hammerich would use a modulation frequency 
greater than the relaxation rate in order to ensure that an acoustic signal is 
generated. Any frequency less than the relaxation rate would fail to produce the 
acoustic signal. 

Regarding claim 16, figure 2 of Hammerich discusses the phase change 
as a vector with a phase orientation angle and it therefore would have been 
obvious to one of ordinary skill in the art at the time of invention to have 
performed a rotation transformation as calimed. 

Regarding claim 17, it would have been obvious to one of ordinary skill in 
the art at the time of invention to have used an optimum phase rotation angle in 
order to ensure proper and accurate results. 

Regarding claim 18, the rotation of the vectors as previously stated can 
be interpreted as an adjustable reference frame as claimed. 

Regarding claim 19, in order for an acoustic signal to be generated, the 
wavelength of the optical signal would be selected accordingly. 
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Regarding claim 20, Hammerich would use a modulation frequency 
greater than the relaxation rate in order to ensure that an acoustic signal is 
generated. Any frequency less than the relaxation rate would fail to produce the 
acoustic signal. As the relaxation rate is the inverse of the relaxation time, the 
modulation frequency would be greater than the rate as claimed. 

Regarding claim 21, the Hammerich reference does not explicitly disclose 
using a modulation frequency greater than 30 kHz, however, one of ordinary skill 
in the art at the time of invention would have used any frequency needed 
depending on the gas which is to be detected to generate the resonance for 
detection by the detector. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to MARK SHABMAN whose telephone number 
is (571 )270-3263. The examiner can normally be reached on M-F 8:00am - 
4:30pm, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Hezron Williams can be reached on (571) 272-2208. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

/Hezron Williams/ 

Supervisory Patent Examiner, Art 

Unit 2856 

/M. S.l 

Examiner, Art Unit 2856 



